Abstract. In this article, we introduce a new concept in HERMES, the FP7 funded project in Europe, in developing technology innovations towards computer aided memory management via intelligent computation, and helping elderly people to overcome their decline in cognitive capabilities. In this project, an integrated computer aided memory management system is being developed from a strong interdisciplinary perspective, which brings together knowledge from gerontology to software and hardware integration. State-of-art techniques and algorithms for image, video and speech processing, pattern recognition, semantic summarization are illustrated, and the objectives and strategy for HERMES are described. Also, more details on the software that has been implemented are provided with future development direction.
Introduction -HERMES' Concept, Services, and Objectives
One of the key concerns of older adults is the experience of memory loss. Particularly, cognitive decline in aging brings reduced capabilities in working memory and information processing, a reduced ability to encode new memories of events and facts, subsequently affecting the remembrance of events and appointments, the ability to make and recall plans for the future and the memorization of information. Assistive technology in the realm of recording and reminder generation seems to be very promising in reducing the effects of cognitive decline due to aging, and assisting older people with daily activities, particularly when combined with a mobile interface.
With the increasing amount of recording technology and storage capacity available, there has been a growing body of research related to "life capturing" which aims to record texts, images, and contextual information about places visited and people involved in spoken data.
HERMES is an EU FP7 supported project which aims to provide the user with useful and usable information at the right place and time, and more specifically to assist people cognitively. HERMES' overall objective is to use and develop shows that services cover both indoor activities and outdoor events. For indoor activities, HERMES provides a powerful server-based system to process all information and host an intelligent computer-aided memory management system to provide elderly people with reminders on a daily basis, including appointments, events, plans, and other functionalities.
For outdoor events, it relies on mobile devices such as Personal Digital Assistants (PDAs) to capture the information and generate multimedia based links for the home-based computer server in order to provide coordinated and integrated memory management and assistance.
The rest of this paper is organized as follows: Section 2 describes HERMES methodologies and approaches for delivering the concept and illustrates how HERMES will innovate technologies beyond the existing state of the art. Section 3 gives an overview of the needs of elderly people with respect to the issues of memory decline due to aging. Section 4 describes the main features implemented within the computeraided memory management system and provides future trends towards the development of intelligent functionalities to practically cover the needs of elderly people with effective memory assistance, and Section 5 gives concluding remarks and perspectives. This paves the way for intelligent computation to process the metadata and establish correlations and associations between events (metadata) and hence generate useful reminders to provide cognitive assistance.
HERMES Methodologies and Approaches
Metadata processing not only provides parameters for events correlation and memory association, but also provides a platform for semantics retrieval from raw material to index the database of raw materials for further interpretation and analysis.
This is illustrated in Fig. 2 , where server spaces are allocated to hold the database for all information access and processing.
Further down the system as illustrated in Fig Finally, HERMES will deliver a computer aided memory management system via integration of all the above technological innovations and modules, where captured multimedia content will be analysed, interpreted, and processed via means of intelligent information processing and computations to generate reminders. As a result, elderly users will be able to overcome their cognitive decline through such reminders, providing a solid technology platform for further research, development and innovations.
Age-associated memory decline and elderly users' needs
In the medical field, there is an agreement about the existence of age related cognitive impairment; the main issue is to 
Computer-Aided Memory Management System
The system is being implemented using the Java Platform. One of the most significant advantages of such a programming language is its ability to move from one computer system to another. The ability to run the same program on many different systems is crucial to world wide software development, and Java succeeds at this by being platform-independent at both the source and binary levels. The database used in the HERMES project is processed using Java Database Connectivity technology (JDBC). As described above, two kinds of digital data will be considered for processing: Metadata and raw data. Raw data consist mainly of digital images and videos. These can also be saved with some textual descriptions by the user. The development part that has been finalized so far offers two other functionalities for browsing and searching across the database using keywords (Fig. 7 and Fig. 8) . 
Ethical and privacy issues
The recording of multimedia data, especially through the use of pervasive or mobile devices, raises significant issues in terms of individuals' privacy. When data may allow individuals to be identified, especially in video and audio formats, the holders of this data have a legal obligation to protect this information.
Within the HERMES project this is especially relevant, as users of the system will have many aspects of their lives recorded and stored within the system's database. In order to protect their privacy each member of the HERMES development consortium must adhere to strict security and anonymity measures, and users involved in testing the system are required to give legal consent for personal information to be recorded and stored.
Data recorded by the final HERMES system will be protected to ensure it adheres to the principles described in (Langheinrich 2008 ), through use of various security measures, including user access controls such as passwords, encryption for data stored within the systems database and options for modifying privacy preferences for system users.
Development Direction towards the Support of the Elderly People
Currently ongoing research is focussed on the development of data processing methods. We aim to implement intelligent algorithms in order to provide the system with a powerful means to correlate events and make decisions efficiently.
Metadata will be classified into different clusters where each one has a number of meaningful words related to each other in such a way that they can be cast into the same cluster. These clusters cover any area in which the user could be interested such as culture, politics, economy, relationships, sport, healthcare, etc. When the user starts a search for an event with keyword, the software will be able to display related events even if the keyword does not match exactly the text contained within the related events. Furthermore, the system will be equipped with efficient content-based image and video retrieval algorithms from literature (Brezeale et al., 2008; Smeulders et al., 2000) so that the user can see related photos or videos that remind him/her about similar events. In this context, the system will be supplied with reliable semantic interpretation learning methods in order to allow the user to retrieve photos and videos based on semantic features such as scenery, sky, water, indoors, outdoors, buildings, people, etc.
Manual mode
As described above, artificial intelligence techniques are used to process data in automatic or semi-automatic mode while maintaining the option for manual entry and editing as well.
The manual mode allows the user to annotate the recorded data and classify it on the basis of semantic concepts. Such a classification will be used for browsing and retrieval. Also, the manual mode can be used to update the description of data or remove unwanted information from the database that has been automatically entered.
Semi-Automatic mode
In semi-automatic mode, the user enters digital data via a touch-screen device which is linked to the home-based computer server. The data, which could be text, recorded audio, video, or captured images, will be processed in order to extract correlated data from the existing database. The user will then be reminded of related events that have previously been saved in the database through an efficient display with easy access to their description. This is illustrated by Fig.9 . Fig. 9 . Semi-automatic mode.
One might think of a scenario where the user saves a number of images taken in a place that he/she has visited recently. Once the images are saved, the system automatically displays similar images from the database which are, visually, highly correlated with regard to the saved ones. This is likely to remind the user of some events/places related to the displayed images. Likewise, when the user records an appointment as text data the system retrieves similar data based on semantic processing of the text.
These similarities could be based on the name of people involved in other appointments or the location in which other appointments took place.
Automatic mode
In contrast to the semi-automatic mode, data acquisition is carried out without any intervention from the user in automatic mode. The home-based system is equipped with sophisticated sensors (including video cameras) which allow efficient data recording for subsequent processing. These are installed at well 11 . Interaction between the system and the user via speech processing for retrieval and browsing.
Here, we provide a scenario describing the automatic mode.
Assume the user has been visited by a friend. While they were having a chat, the system automatically recorded the video and audio of their conversation. The user will then be able to play this conversation at a later date via direct communication with the system through the use of speech keywords. The retrieval of recorded videos is based on the recording date, identified persons, room, or other semantic activities.
Conclusions
In this paper, we described HERMES, the FP7 project with a we summarised the future direction of our development within HERMES project and the main features to be implemented.
